It has been demonstrated in a number of investigations that the kinetics of oxygen reduction on Pt are significantly higher in trifluoromethane sulfonic acid (TFMSA) solutions than in phosphoric acid (1-3).
These differences appear to be due to the higher oxygen solubility and the lower specific adsorption of anions in TFFISA (4). However, the further investigation of TFMSA as a fuel cell electrolyte has revealed the undesirable physical properties of this material that may limit its usefulness. TFMSA solutions more concentrated than Ca. 7 M have wetting contact angles on polytetrafluoroethylene (PTFE) surfaces, ionic conductivities lower than desirable, and high acid vapor pressure (5). The wetting of PTFE causes loss of the hydrophobic gas-diffusion electrode structure essential for low transport losses at high current density, and the high vapor pressure represents a life limitation and/or maintenance problem. Pure hydrogen-air fuel cells using 6 M TFMSA at 60 C have shown improved perforniance relative to state-of-the art phosphoric acid fuel cells, but use with hydrogen containing carbon monoxide at levels above ca. 0.01% severely poisons the Pt electrode at such a low temperature (6). Use of less volatile higher homologs of TFMSA was suggested by Baker and coworkers (7), particularly the dimeric form of TFMSA, tetrafluoroethane However, less precise observations of the wetting of cleaved PTFE surfaces were made for 70-85 w/o IFEDSA electrolyte at 100 C. The contact angles appeared to be greater than 900;. indicative that a hydrophobic structure would be obtained with these electrolytes in a PTFE-bonded electrode.
The conductivity data is shown in Fig. 2 as TFMSA (5). The conductivity of these acids at 6 N is significantly higher than that for 6 M H 3 PO4 (11), which might be expected from the stronger acidity. However, H 3PO4 exhibits the unusual and desirable property that the conductivity remains high even in extremely concentrated form, e.g. the conductivity of 98 w/o H 3 PO4 at 170 C is 0.6 ccm.
That is not the case with either TFMSA or IFEDSA solutions, as the data in Fig. 2 shows clearly. The tie-line drawn in Table 1 . CO poisoning of 0.25 mg Pt/cm 2 anodes is severe at 70 C in TFMSA even with CO levels as low as 0.01%. Raising the temperature 40 C had an enormous effect on polarization, as would be expected from the CO adsorption isotherms reported by Stonehart and Ross (14) . The polarization of 20 mV in TFEDSA at 110 C on 0.1% CO is about the same as in 98 w/o H 3PO 4 at 170 C on 2% CO with the same electrode. In the case of methanol as fuel, CO levels as low as 0.1% can be achieved using a combination of thermal cracking and low temperature shift conversion (15). These results indicate that it should be possible to operate a reformed methanol fuel cell with 70% TFEDSA at 110 C and 
